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(57) [Abstract] 

[Means of Solution] Including drug resistance DNA re 
gion which functions in growablc DNA region and 
Rhodococcus sp. bacteria withthe nitrilasc gene 
promoter DNA region , and Rhodococcus sp. bacteria 
intracellular which receive activation with DNA region 
andthc said regulating factor which code it does 
regulating factor which has actionactivating nitrilasc 
gene promoter expression vector for Rliodococcus sp. 
bacteria which beconrs. 

[EfTect(s)] Exogenote is installed in expression vector 
for Rhodococcus sp. bacteria and revealing 
theexogenote is made constitute possible by 
coexisting inside Rhodococcus sp. cell mass. 

[Claimfs)] 

[Qa i m 1 ] I ncl udi ng DNA regi on of below-ment i oned 
( 1) to (4) , expression vector for the Rhodococcus 
(Rnodococcus) being attached bacteria which becomes. 

(1) Regulating factor which has action which activates 
nitrilasc gene promoter code isdone DNA region 

(2) (1) Activation is received with regulating factor ni 
trilase gene promoter DNA region 

(3) With Rhodococcus sp. bacteria intracellular growa 
ble DNA region 

(4) It functions in Rhodococcus sp. bacteria chemical r 
esistance DNA region 

[Claim 2] Expression vector which is stated in Claim 
1 which from 2 component of thepolypeptide which 
possesses amino acid sequence of polypeptide and 
Sequence Number 2 where deregulating factor has 
amino acid sequence of Sequence Number 1 is formed. 


[Claim3] Expression vector which is stated in Claim 
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feet tfBMM 4 <d^sse?ij s *r r zimm 2 Eacosea** 


NAffiStf^XSKpRCOOK pRC00 2, pRCO 


5 ] gg#jHft d n a k 5 >x*v> t n 9 0 


t K^*— trifle* £*B*2^f£«»*.»^X5 K, 


[000 1 ] 

M^t^DK^ «v^X (Rhodococcus) JUfflfflfflfg3i'<$ $ 
-lzffi?Z> 0 BL<li, - M;^-iziS£^P*-*-£;S 
ttfc*r6#ffl«toBttH*«3- Kt4DN A««, US IBS 
=f-(z J: y Sttlb £ S It * - h y 7 — tf iSfe* 7 □ =E- * - D N 

asbsu □ K3^*xa*fflHrtr-«»prteftDNAfB«fccfci; 
a?#jHi4iafi**#t d n A$i«£#*r a aa** & 
tDi$[zz<n%m^o $-\z- v y;ut F^z-Hmfc+zmft 

dura. 


[0002] 

6 (*$Bfl¥2-470 . *SBB S F3-25H92#R§) 0 Ctib<DS 
X£dfcft£1MMk£. y * bKtfffl 

ttt<D(=aflrfitt^ft**lT^* (*#BB¥4-2II379, *#BB 
¥6-25296 , RM¥6-303971#RB) o pKa^*Xi 

Ml (»§B¥4-148685, »IJB¥4-330287. *#M¥7-255484, ft 

#SB) -£"<?2-CDfJB£ (t#BB¥5-64589 , ftBfl¥8-5 
6669 % Journal of Bacteriology 170. 638-645 (1988) % * 


2 where gene which polypeptidethe code is done has 
base sequence of Sequence Number 3 and Sequence 
Number 4. 

[Claim4] Expression vector which is stated in Claim 
1 which is a plasmid derivation ofthe at least 1 kind 
which is chosen from group where duplication 
growable DNA regionconsists of plasmid pRCOO 1 , 
pRC002, pRG003*and pRC004 with theRhodococcus 
sp. bacteria intracellular. 

[Claim 5] Expression vector which is stated i n Claim 
1 where chemical resistance DNA region consists of 
thekanamycin resistance gene of transposons TN903 
derivatioa 

[Claim6] Recombinant plasmid which installs nitrilc 
hydratase gene in expression vector which is slated in 
theClaims 1 through 5 . 

[Claim 7] With recoirbinant plasmid which is stated i 
n Claim 6 neoplastic traiisformation microorganism 
whichbelongs to Rhodococcus sp. which is done. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regar 
ds expression vector for Rhodococcus (Rhodococcus) 
being attached bacteria whiclmnkes revealing 
exogenote possible constitute. Details regard 
microorganism which belongs to Rhodococcus sp. 
which neoplastic transformation isdone with plasmid 
w-hich installs nitrile hydratase gene in expression 
vector , and thisexpression vector which contain DNA 
region which includes replicatible DNA region and 
chemical resistance geneinside nitrilase gene promoter 
DNA region and Rhodococcus sp. bacteria which 
receive activation with DNA region and regulating 
factor which regulating factor which has action which 
activates the nitrilase gene promoter code are done. 

[0002] 

[Prior Art] Microorganism which belongs to Rhodococ 
cus sp.. from capacity which in theintracellular large 
amount is accumulated, is informed physical strength 
and enzymeetc in industrial as useful microorganism 
catalyst, is utilized in production etc of theamide or 
acid by enzymatic hydration or hydrolysis of for 
example nitriles, ( Japan Unexamined Patent 
Publication Hei 2-470 and Japan Unexamined 
Patent Publication Hei 3- 251 192 reference). In 
addition, furthermore attempt which inproves to useful 
ones hasdone nicroorganism catalyst which includes 
these enzyme, with method ofthe gene recombination, 
( Japan Urcxamined Patent Publication Hei 4-21 1379, 
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[0003] n'CDK3 7^X X'JXQtK 

'JX (Rhodococcus erythropo I is) SK9 2^b-h'J7- 

£Lfc (»IJfl¥8H73169#=fi) , ebK, tf*8M) 
*J«ftLfcSJl*SK9 2-B i#®Wfttf=Hfr«*JIHffl 


[0 0 0 4] 

£ it; * a* tt- s <d tz to 0 i/f l 1 ^ <7 * - o) m % t < m * ti r 1* 


[0 0 0 5] 

*tti=sttftr*ftffl**r**Jiaii»H**#t?2FLfflw-e 


[0 0 0 6] ffct^ *5EWIi, 

1) TIE (l)~(4) ©DNAfSJstStA/tftiaKa-yiX ( 
Rhodococcus) jl^ffl&Jf!'^*-, 


(l) - hut— tfiafi*^P*-*-SStt<br4ftfflSto 


Japan Unexamined Patent Publication Hei 6-25296 
and Japan Unexanined Patent Publication Hei 6- 
303971 reference). Furthermore, in order to push 
genetic operation of microorganism which belongs 
tothe Rhodococcus sp. inefficient, development of 
host- vector system is advanced, searchof novel 
plasmid ( Japan Unexamined Patent Publication Hei 4- 
148685, Japan Unexamined Patent Publication Hei 4- 
330287, Japan Unexamined Patent Publication Hei 7- 
255484 and Japan Unexamined Patent Publication 
Hei reference) and development ( Japan Unexamined 
Patent Publication Hei 5-64589, Japan Unexamined 
Patent Publication Hei 8-56669 , Journal of 
Bacteriology 170,638-645(1988) and U.S. Patent 4, 
920,054) etc of vector is done. 

[0003] Already nitrilase gene and its regulator gene clo 
ning it did these inventors, from the Rhodococcus 
crythropolis (Rhodococcus eiylhopolis)SK92 strain, 
it made revelation with Rhodococcus sp. inside the 
body possible nuking use oft he coirpound plasmid 
vector pK4, ( Japan Unexamined Patent Publication 
Hei 8- 17 31 69 reference). Furthermore, it nude that 
nitrilase is obtained without adding the inducing 
substance by introducing gene which mutation 
regulating factor which relates to theconstitution 
conversion of mutant SK9 2- Bl strain which it 
constitutes converts of nitrilase revelation code is done 
into inducible type nitrilase production bacteria, 
possible ( Japan Unexanined Patent Publication Hei 9- 
23832 disclosure reference). 

[0004] 

[Problems to be Solved by the Invention] But, conmo 
n expression vector of Rhodococcus sp. was not 
known so far, high reveals for thesake of development 
of new vector was desired gene. 

[0005] 

[Means to Solve the Problems] Under this status, as for 
result of doing diligent investigation , as for the these 
inventors, and gene which is made object high you 
discovered theexpression vector for Rhodococcus 
bacteria which can be revealed with common 
whichincludes mutant type regulating factor which 
possesses action which activates the nitrilase gene 
promoter constitute this invention reached to 
completioa 

[0006] As for namely, this invention, 

1) including DNA region of below-mentioned (1) to (4 
) , expression vector for Rhodococcus (Rhodococcus) 
being attached bacteria which becomes, 

( 1 ) Regulating factor which has action which activates 
nitrilase gene promoter code isdone DNA region 
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(2) (i) <nava*\zi:i)%mt£9:i-ti>-h*)7— tfae* 


(3) DKa^*XgaHiH«Srt"C«»}|prlI6ftDNAlS« 


(4) P K3^*XKfflB(=fcL^-C«te^S^#JK14DN A«S« 


2) iiB^a^^^-fc^h'^ut tfise^tia^a 


[000 7] 

, *JfiSB(^MIffH^I*P Ka ^A^xUXOtHU^ (Rhodcco 
ecus erythropol is) S K 9 2&CD£MftS K 9 2 — B 1 


[0008] SK9 2-Bltttt R. erythropoi i s SK92-B1 ( 
FEPM P- 1 4 8 5 3) , SK92 Rhodococcus sp 
. SK92 (FEPM BP-3 3 2 4) t Lt, 

sk9 2&&*- ifae^fctfei/BWiie* 

5X5 Kp SK 1 0 6li^tlSS*-r€)^aiEl6(* E. col i 
JMI09/pSKI06 (FERM P- 1 4 8 5 6) , SK92-B 

KpBSK2 0 1l4C*i***-rft?lMHB*(* E. coli JMIO 
9/pBSK20l (FERM P- 1 4 8 5 5) , H^77XS 
££-p K4f^CtL$#^f &Jf2K$c}fei* R. rhodochrous A 
TCC !2674/pK4 (FERM B P — 3 7 3 1 ) , P K=i7^X 
□ K^P^X J - 1 ^HS~ h UJUt h*7^— tfafc^- 
Stt^7X= KpNH J I 0HteCftS*frr*»Jtts8M* 
TGl/pNHJIOH (FERM BP-2 7 7 7) , ^XSKpS 
J 0 2 3\*Mmn&ft R. rhodochrous ATCC1 2674/pSJ023 (F 
ERM P - 1 6 1 08) <irLT. |h] C < X»ttffiK**X^ 

x*BtffjW3SflfTi=Sft*tLr^4 B 


[0 0 0 9] 


(2) (1) Activation is received with regulating factor ni 
trilase gene promoter DNA region 

(3) With Rhodococcus sp. bacteria intracellular grovva 
ble DNA region 

(4) Jt functions in Rhodococcus sp. bacteria chemical r 
esistance DNA region 

2) recombinant plasmid which installs nitrile hydratase 
gene inabove-mmtionedexpression vector, aid, 

Microorganism which belongs to Rhodococcus sp. w 
hich neoplastic transfornntion is done, itregards 3) 
with above-mentioned recoirbinant plasmid . 

[0007] 

[Embodiment of Indention] Below; this invention is e 
xplaincd in detail. Furthermore , as for regulating 
factor of this invention it is soirethingof nutant SK92 - 
Bl strain derivation of Rliaiococcuserythro|X>l is 
(Rhodococcus crythopolis)SK92 strain it can nuke 
expression vector of inducible type,but by using 
regulating factor of SK92 strain derivation 

[0008] As for SK92 - Bl strain as for R erythopolis 
SK9 2- B1(FEP iM P - 14853) and SK92 strain deposit 
it is donein respective Agency of Industrial Science 
and Technology National Institute of Bioscience and 
Hiuiwi-Teehnologyas Rhodococcus sp. SK92 (FEP 
MB P - 3324). In addition, plasnid etc which is 
explained below isasfollows As for namely, SK92 
strain derivative nitrilase gene and plasmid pSKJ06 
which includes theregulator gene as for transfonred 
host E. coli JM109/pSK106 (FERM P - 14856), 
SK92 - Bl strain derivative nitrilase gene and includes 
theregulator gene plasmid pBSK201 which contain 
this as for transformed host E. coli 
JM109/pBSK201(FERM P- 14855) and 
conpoundplasnid vector pK4 which contain this as 
for plasmid pNHJIOH which includes H-type nitrile 
hydratase gpne ofthe transforrred host R 
rhodochrous ATCC 1 2674/pK4(FERM BP - 37 3 1 ) 
and Rhodococcus rlxxlochrous J - 1 strain which 
contain this as for trarisforrred host 
TG 1 /pNHJ 1 0H( FERM BP- 2777) and the plasmid 
pSJ023 which contain this deposit it is done similarly 
in Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technologyas transformed host R rhodochrous 
ATCC12674/pSJ023(FERM P- 16108). 

[0009] 

[Working Exanple(s)] You explain in detail below, wit 
h Working Example. However, this invention is not 
something which is limited by these Working Example . 
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[0 0 10] jgJ6«1 
1-1) DNABrfrflttH 

SK9 2ftflS077XS KpSK 1 0 6(0lflfffifif£*£ a — 

K-rsise^s^tiua (3Ki3 k b e co rvto c*#bb 

¥8-173169#RB) SK92-Blttffi*fl)^5KpB 
SK2 0 l©MBJBe**a-K-r6iftfi***tfMI (8l3 
kb EcoRVM i:^itfMt^7X5KpBSK3 

0 2 (ftBB¥9-23832 #BS) £$']Pg§$^S a c i ■CfflRSL 7 
. 3kb(^Sac I^^O. 7 %7 **P-^MaBl:J: l J 
»8L, y;U«fey*fflya3LEliRLfco 1 Ow l<7) P BSK30 
2I=»L, 1 OfS8gffllBB«»ffi&1 0 /i I , ;fiH*7 8^ 

1 . fr)P3£?3iS a c \ 2 u \ £fiQ;L3 7 °C(ZT 2 3f HSffi * 1* 

, 1 o u i (?) p u c 1 1 8 \zjt l 1 o fssgiMHs* siaasiiS 1 

0//I, SkH*7 7 /i I x frligglSS a c I 2 /i I £J0*3 7 

^>77- tf (£;!£&:££#) 1 0 I , 1 otesgasiai 
0/1 K ifiB*3 9 /i I £J)D;L6 5°CTr£)£flc?x/--;L^I 

, x*y-;uaiR*ffL^«L"CaB7Klc*»Lfc- 7. 3k 
bBr^*#t?DNABr>*-iI»1 /i I £> ±1BCD£ 5 f=H3! Lfc 
Sac JWBrpUC 1 1 8t7^f y->a>*7 h 
xt^tt) $S^T4°cr— HftfiJS*1*4^i:(Ccfey P UC 1 1 


[00 11] 1-2) »HlBft(*(0ftHtecfctf»»i(*DNAa) 

*§§® JM1 09»J LBtgtib (1. 0%/\^7 h h'J^h>, 
0. 0. 5%NaCI) 1 m \\Z 

&fIL3 7°C, 5B#f B 1|tligSL. C(Dig3|«!l1 OOtf I £SO 
Btgift50ml (2%/^hh'J7 , h>, 0. 5%/<£h-f — 
XM^X 4 1 OmMN aC L 2. 5 mM KC I , 1 mMM 
gS0 4 , 1 mMM g C I 2 ) iCjDi, 1 8 °CT* 2 0 ^Paligg 
Lfco StM=J:y*HLfcflt, / fi 1 3 m I T Figft (2 OmM 
P ! PES-KOH (pH 6.0) , 2 0 0mMKCI, 1 OmM 
CaCI 2 , 4 0mMMnCI 2 ) f I3ml*0^ 0°CT* 1 

f=»TF»a(E3. 2mlfZ^®L0. 2 2ml^v>W^ 
**->K£JlD*O a CTM oftBttSLfc, :5LtttSLfc3 
>t?x> h-b;U2 0 0*< I icxg 1-I) TM*«Lfc»»*.{*:7 


[0010] Working Exanple 1 

1 ) includes gene which regulator gene code is donepr 
oduction of plasmid which 

1- 1) production of DNA fragment 

Region (Approximately 3 kb EcoRV fragment ) ( Jap 
an Unexamined Patent Publication Hei 8-1731 69 
reference) which includes gene which regulator gene of 
plasmid pSK106of SK92 strain derivation code is 
done, region which includes thegene which regulator 
gene of plasmid pBSK201 of SK9 2- Bl strain 
derivation code isdone (Approximately 3 kb EcoRV 
fragment ) with plasmid pBSK302 ( Japan Unexamined 
Patent Publication Hei 9-23832 reference) which is 
replaced after cutting off. itseparatcd SacI fragment of 7. 
3 kb with restriction enzyme SacI due to 0.7 % agarose 
electrophoresis , cut from gel and recovered. 2 hours it 
reacted with 37 °C vis-a-vis pBSK302 of 1 0 1 , 
including 10 times concentration restriction enzynr 
buffer 10 I, sterile water 78 I and restriction 
enzyme SacI2 1. Following way it produced 
pUCl 18 fragment which is used for vector. Vis-a-vis 
pUCl 1 8 of 10 1 after 2 hours reacting, after phenol 
treatment and ethanol precipitation drying with 37 °C 
including 1 0 times concentration restriction enzyme 
buffer 10 I, sterile water 77 1 andthe restriction 
enzyme SacI2 1 it melted in sterile water of 50 1. 
Furthermore, after reacting it did phenol treatment and 
ethanol precipitation with the65 °C alkali 7*Z< 
tough ( Takara Shuzo Co. Ltd. (DB 69-053- 
7063) KK) 1 1 , including 10 times concentration 
buffer 10 1 andthe sterile water 39 land dried 
and melted in sterile water. DNA fragment fraction 1 
1 which includes 7.3 kb fragment, as description 
above making use ofthe SacI cutting pUCl 1 8 and 
ligation kit (Takara Shuzo Co. Ltd. (DB 69-053-7063) 
KK) which are nwiufactured itinserted to pUCl 18 
overnight by reacting with 4 °C. 

[00 1 1 ] 1 - 2) of transformed host and selection of reco 
mbinant DNA 

Inoculation it did E. coli JM1 09 strain in LB culture m 
edium ( 1 .0 % Bacto triptone , 0.5 % Bacto yeast 
extract and 0.5 % NaCl) 1 ml and 37 °C and the 5 
hours preculture did, 2 0 hour it cultured with 1 8 °C 
this culture 100 1 in additionto SOB culture rnedium 
50 ml (2 % Bacto triptone , 0.5 % Bacto yeast extract , 
10 mM NaCl, 2.5 mM KC1, 1 mM MgSCM and 1 mM 
MgP2 ). microbe collection after doing, 13 ml it 
added cold 13 ml TF solution (20 mM PIPES - KOH 
(pH 6.0),200mMKCl, 10mMCaCl2 and40mM 
Mn Cl2 ) with the centrifu^tion , after 10 min leaving, 
centrifugation did for second time with theO °C After 
excluding supernatant, in E. coli which 
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7X= K££<rrS»;"a (DNA7^f^7'J-) £10*/ I AD 

0°CT-3 0#*S:g&, 4 2°CT-30»ffilt-hv3 
^7tO°CT*2^fa;^iP^, SOCtgiife (SOBt§ififC2 OmM 
^Up— X£flD*.f-t<7)) £0. 8m I fiQ*_3 7°C(CT 6 0# 
Pa1SatS«Lfc, Ctl£2 0 0^ I f07>tv'J>1 OOii 
g/m I t 1mM(D I PTG (-f V^P t?JU- jS 
hvK) <tO. 3mM<7)X-gal ( 5 - ? P ^E- 4 ~ ? P P 
-S-'fVK'JJU-yS-D-tf^ ht7/vK) tt(?)LB 

Mi£)ft^=:P--fioiNTte^fe^^f-^ l 'J B 


wasprecipitated suspension it did in cold TF solution 
3.2 ml and 10 min itleft withO °C including dimethyl 
sulfoxide of 0.22 ml. In this way, step l- 1) solution 
(DNA library) which contains recombinant plasmid 
which isproduced with 10 1 was added to 
competent cell 200 1 which isproduced, with 0 °C 
after 3 0 min leaving, 30 second heat shock was given 
withthe 42 °C and with 0 °C after 2 nin coolingTsOC 
culture medium (Those which add 20 mM glucose to 
SOB culture medium ) the6 0 min slinking culture was 
done with 0.8 ml adding 37 °C . This each 200 I 
1PTG of anpicillin 100 g/ml and 1 mM ( isopropyl 
- - thio galactoside ) with inthe LB agar culture 
medium of X - gal (5 - bromo - 4-chloro - 3 - 
indolyl - - D - galactopyranoside ) content of 0. 
3 mM it cultured with thespread and 37 °C 
Concerning transformed host colony which is grown 
on agar culture mxlium it selected recoirbinantof 
objective with presence or absence of blue coloration. 


[0012] i-3) m&7j*?5* 5 wmm 

IS 1-2) T?»iRLfc»!IEJfttt£ 1 0 Om I 0 L BlgifeKT 

3 7°cT—B^ig^L, mwik. iSB*i=j:ya»L, mm < 

2mMy)l/3-X, 1 OmM ED T A, 2 5 mM T ris-H 
CI (pH 8. 0) ?5mL 'J A£ 2 5 m g ADpL, O r 'CT* 

3 Oftffil&WLtzo : M&\ I ( 1 NN aOH, 5%S DS) £ 1 
Om I ^0^O°Ct'5MlL, gftlll (3MRi+ hM^ 
A CpH4.8)£7. 5m I JOH.O°CT*3 O^PalttSLfco C*l£ 
386 -t(D±a^lZ5 Om I <ax$y — ;u£flo*.$bf::3S't> 
L±5»*Bim»#5m I ©JSjftIV ( 1 OmMftgg^ hM^A, 
5 OmM T ris-HCI (pH 8. 0) t U tf* >? 1>T— tf Aj§ 
»(10mg/ml) f2. 5 /i I *D7l^Sr*2 OMftIL 
C*UC1 2m I (Dx^y-^S^^a^^lSLfc^^X 

f p BSK3 O 5i:$*Lfco 


[0 0 1312) ^ — tfiSfi* ^P^-*-T35^-h 


Xg \) tttSLfc^H KpBSK305(»-hU7- tf 
itS^^Pt-* -T»K=. h 'J >U t * — tfiftfi* £ 
««£3SAU ^^-fpK4 [FERM BP- 

3 7 3 1 : P Ka*;*Xl^5X3 Kp R C 0 O 4 tfcJHH'* 
^*- P HSG2 9 9 (h^>X?Ky>TN9 O 3S*(D*f- 

89 , ftM¥5-68566 #R) ] iLfc^S KSfrtJLfc. 
77X3 Kp BS K 3 O 5 $#l(KHt*X balirEcoRIT? 
WSiSL 7. 3 k b0BJr#£O. 7%7* - P-Xi£ft»a[Z<fe 

y#«u y;u*u«mfljL0ttLfc. io^i^ p bsk3 


[0012] I manufacturing rcconbinant plasivid 

Step 1- 2) with LB culture nrdium of 100 ml overnig 
ht culture it did transformed hostwhich is selected with 
with 37 °C, it washed after the microbe collection, with 
sterile water , solution 1 (the 2 mM glucose , 10 mM 
EDTA and 25 mM Tris * HC1 (pH sTo) the 25 rrg 
added 5 ml and lysozyme, 3 0 min left withtheO°G 
solution II (INNaOH and 5 % SDS) 5 nin was left with 
10mladding0°C, solution III (the 3M sodium 
acetate (pH 4.8) 3 0 min was left with 7.5 ml addingO 
°C. centriftigation it did this, ftrthermore 
centrifugation it did in aipeniiitantincludingethaix)! of 
50 ml and removed supernatant and solution I Vof 5 m! 
( the 2 0 min left 10 mM sodium acetate , 50 niM Tris * 
HCI(pH 8.0) and ri bonuclease A solution (10 n^ml) 
withthe 2.5 1 adding roomtenperature. It dried 
plasmid which after centriftigation was precipitated 
includingthe ethanol of 12 ml in this and nrlted with 
sterile water. In this way, plasmid which is acquired 
pBSK305 it designated. 

[0013] 2) region which includes nitrile hydratase gen 
e was introduced to the nitrilase gene promoter 
downstream, in Rhodococcus sp. production of 
replicatible recombinant plasnid 

Step 1 ) region which includes nitri le hydratase gene in 
nitrilase gene promoter downstreamof theplasrrid 
pBSK305 which is produced with was introduced, 
furtheirrore,the plasnid which designates vector as 
pK4 (those which connect FERM BP - 37 3 1 : 
Rhodococcus sp. plasmid pRO004 and E. coli vector 
pHSG299 (kanamycin resistance gene of transposons 
TN903 derivation is included. )( Japan Unexamined 
Patent Publication Hei 5-64589 and Japan 
Unexamined Patent Publication Hei 5-68566 
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o 5 ic&tL, 10 femsLm}mm&m& ^ o u \ . sssh* i 6 

U I , PimUmX b a I t E c o R I £*tl?tl2 U I 30;13 


[0 0 14] ^^^-IZffll^fcp K4R^I4*(D«fe5fCftSiL 

f; 0 1 o ^ i P k 4 d*t l 1 o ^ o * 

I , ;JfiB*7 8 ! , frJP£P#tE c o R I 2 ^ I £JD*3 7°C 

JSLTSOy I (0^S7KI^;"if?Lfcp £blz, 7;^'J7tx 

^77-tf (saa»as*i) 1*1,1 otesgsaiiai 0 

* I , XB7X3 9 * 1 £Sg*.6 5°cr*J5^f£^xy-^5AiI, 


[0 0 15] J — 1 &HS£- K 'J 
6. 0 k b DNA^/) { p U C 1 
7X5KpNHJ10H C^iHj^ 
s. Acta 1129. 23-33 (1991) #55 

MLfc a Ch^MBMREcoR 
a 1 (SaiftttaStt) t7-f<f 
E c o R I ftORft- h l ))l>t K 
kbCD!ft#£0. 7%7t'P-X 

cfcy«yajL@iixLfco 7.3k 
k?$ — tfiae^^t^. 1 k 

Xba liEcoRI fflBfp K 4 
^^7X5 KpS J 00 2£ft 


4-21 1379. Biochim. Bicphy 
!D £#IIS»f?tB amH I T\ 
77^^ KpFY702$ft 
V-CttSrSL 'J>*-pXb 
-va>U d&fzMRiRX 

7^-ifiae^*#t;2. 1 

b SJt)i 1 U I £ . - HJJlt 
b&T#1 U I ±!B0 
1 u I tS7-fy-va >^ 
4 °C T— ttSJS * § C £ lz 
Lfc (B1) . 


[0016] 3) a Ka^*xjK$aHO)^aKafc«fei;^ge 


aKzi«y^X DK<7Q^X ATCC 1 2 6 7 4#<7)*f?&ii 
Bffl®ttft$aB'b#Jttrz.J: y JIB L , L fc«B7KfzT 3 Is) 
8fe;*U 2fiB*lzHSjBLfco 1 * I KpS J 00 2 

£B<*88«;51 0* I £;£#U ftftLfco ^A-^A-lZDN 
AtS^I^SA^ i££^gAggCET-2 00£! ( 
B*»#) lZ<fcy^ig&g3. 8kV/cm, /^U*i|@1ms 

i»S**T10»H»SL, 3 7°CT', 10»IHt-p'>3 
*:>2£f7l\ MYKtgift (0. 5%^'J / <7 , h>, O. 3%A 
^ht^hx^X, 0. 0. 2% 

KH 2 P0 4 , 0. 2%K 2 H P0 4 (pH 7.0) ) 500* I 


reference)) was produced, plasmid pBSK305 after 
cutting off, it separated fragment of 7.3 kb withthe 
restriction enzyme Xbal and EcoRl due to 0.7 % 
agarose electrophoresis , cut from gel andrecovered. 
Vis-a-vis pBSK305 of 10 1, 10 times concentration 
restriction enzyme buffer 10 1 , sterile water 76 1, 
restriction enzyme Xbal andthe EcoRl 2 hours it 
reacted respectively with 2 1 adding37 °C . 

[0014] Following way it produced pK4 fragment whic 
h is used for vector. Vis-a-vis pK4 of 10 1 after 2 
hours reacting, after phenol treatment and etlianol 
precipitation drying with 37 °C including lOtinrs 
concentration restriction enz^irc buffer 10 1, sterile 
wnter 78 1 andthe restriction enzyme EcoRl 2 lit 
nrlted in sterile water of 50 1. Furthermore, after 
reacting it did phenol treatment and ethanol 
precipitation with thc65°C alkali 7*7» touuh &- 
tr ( Takara Shuzo Co. Ltd. (DB 69-053-7063) KK) 1 
I , including 10 times concentration buffer 10 1 
andthe sterile water 39 1 and dried and melted in 
steri le water. 

[00 1 5] With restriction cnzyire BamHl, after cutting off 
se 1 f 1 i gat i on doing pi asni d pNHJ 1 OH ( J apan 
Unexamined Patent Publication Hei 4- 2 1 1379 and 
Biochimica et Biophysica Acta (0005-2728, 
BBBiVIBS) 1 129, 2 3- 33(1991) reference) where, 6.0 
kb DNAfragirent which includes J - 1 strain H-type 
nitrile hyclratase gene isinstalled in pUC19 vector it 
produced plasmid pF Y702. This after cutting off, 
linker pXbaI(Takara Shuzo Co. Ltd. (DB 69-053-7063) 
KK) and ligation it did with restriction enzyme EcoRV, 
furthermore it separated fragment of 2. 1 kb which after 
cut tingoff includes nitrile hydratase gene with 
restriction enzyme EcoRl due to 0.7 % agarose 
electrophoresis , cut from t lie gel and recovered. 2. 1 
kb fragment 1 1 and above-mentioned Xbal and 
EcoRl cutting pK4 1 1 which include 7.3 kb 
fragment 1 1 and nitrile hydratase gene nuking use 
of ligation kit (Takara Shuzo Co. Ltd. (DB 69-053- 
7063) KK) theplasmid pSJ002 was produced 
overnight by reacting with 4 °C ( Figure 1 ). 

[00 1 6] 3) neoplastic transformation of Rhodococcus s 
p. bacteria and nitrile hydratase activity of transformed 
host 

Microbe collection it did cell of logarithmic growth pha 
se of Rhodococcus rhodochrous ATCC 1 2674 strai n 
with centrifugal separation ,the 3 time it washed with 
sterile water which ice cooling is done, thesuspensi on 
did in sterile water. It nixed plasmid pSJ002 and cell 
mass suspension 10 I of 1 1, ice cooling did. 
mixed solution of DNA and cell mass was inserted in 
chamber, theelectric pulsing treatment was done with 
electric field strength 3.8 kV/cm, pulse width 1 rrs 
and pulse number of tints 20 time with the gene 
introduction equipment CET - 200 type ( Jasco Corp. 
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■7-f v>AyMYK*^»i4(z»*L2 6°C. 3 0ffl»£L*: 


(DB 69- 1 1 5-0700) ) . under ice cooling 10 min 

standing it did electric pulsing treatment liquid, with 

37 °C, did 10 min heat shock, 26 °C and 3 hours 

shaking culture after doing, it applied to 75 gfrnl 

kanamycin entering MYK agar culture 

rrediuniincludingMYKciilrure medium (0.5 % 

polypeptone , 0.3 % Bacto mole jp7 extract , 0.3 % 

Bacto yeast extract , 0.2 % KH2 PC)4 and 0.2 % K2 HPCM (pH 7.0) ) 50 

cultured. 


[0 0 17] C3L-CftKLfcoKn^*^KaH«*S.» ( 

ATCC1 2 6 7 4/pS J 002) 5MY Ki§*fe ( 5 O u g 
/Bl*t7-fv>t*) 10mlflSflU 3 0 c Ct'2 4^ 
flig^Lrzo C<D«£*1m I £igJ&1 OOm I C1. 5%^ 
;U3— X, O. 1%^U$ = >§S 

^h'J^A. 0. 05%KH 2 PO 4 , 0. 05%K 2 HPO 
4 ,0. 05 %Ss§ V ^>y^A, 0 . 01 u / \;U h , 

pH 7.2 . 5 0 jwg/ml* + -7-f v>#ft) fcJuA, 30°CT6 
0B#P B 1iS»Lfco &Bf£* Za)H<** 5 0 mM ( 
pH 7.7) l=8S»U *a)-H£2. 5%7$yP-h«<nu££ 
*f 4HaflS;«*"Cl 0°C, lO#KJS$1*fc, 1 N«I8«D« 

*XJS*fflB8!&*.<*A TCC1 2 6 7 4/pSJ 00 2 flfcl* 
T, 4 4mM£D7^'Jil7 5 K04jfeM8»b*lfc. 


[001814) ^5X5KpSJ02 3fl)tta 

P s j o o iae-?-^?s^^s^i^fiat/i<*fc**< »o 
•ti*&fc#>, ^F5*$iiasixy»i^fc77xs k p s j o 2 3 

$fF^L/io pS J 00 2£Si|Pfi»3tEc oR I T?SB»»«8: 

. $ bf^E c o r vr*«jWL*aa^^b«QHSfcc>Ej:-3fcS, 

'J^-pEcoRI (3;IiiftxC£tt) tttlZ^-Cf-is 
3 >$RL\ ^7X?KpSJ 008 ^^^Lfc, 1 0 w I £> 
p S J 0 0 2 Clft L , 10 fg£aMIBittRll&& 
®7*7 9. 5 X/ I , »I(E#«E c o R I 0. 5tfl*iDA3 7 

°c(zr 1 B#raEfS*i*\ i*/-;i/aiBStfc»KlSLt 1 o 
/i l<DKH7KI-}8)BLfco £ bf~ Klenow Fragment (3S£ 
**xt£*i) 2 /£ K 1 OfSSgfflffiia 10//I, ;£®7X7 8 u 

l*£*LT3*B*1 Ou I 1=58* Lfc, 14. 6 k b CD D N A 

yasLEHRLfc. ©teLfcDN AgT#1 O/z I leftL 1 OfS;S 
gS"IPS»3R««;"a 10^1, KB* 7 8 (i K SHRBiMRE c o 
RV2jui£ina., 2BSP B 1S«;$ti-. ^x/-;u^aii % x*/ 

^7AS KpSJ008*fSfe B 


[001 7] In tliis way, inoculation it did Rlioclococcus sp. 
bacteria recont>inant (ATCC12674/pSJ002) which is 
produced in MYK culture medium(50 g/ml 
kanamycin content) 10 ml, 2 4 tours preculturc did 
with 30 °C This culture 1 ml in addition to culture 
nrdium 100 ml ( 1 .5 % glucose . 0. 1 % Bacto yeast 
extract , 1 % sodium glutamue , 0.05 % KH2 PCM , 0. 
05 % K2 HP04 , 0.05 % nugnesium sulfate , 0.01 % 
cobalt chloride, pH 7.2 and 50 g/ml kananycin 
content), 6 0 tour it cultured with thc30 C C. After 
microbe collection, suspension it did this cell mass in 
50 mVl phosphate buffer (pH 7.7), thepart of that 10 
°C and 10 min it reacted in same bufferwhich 
contains 2.5 % acrylonitrile. Reaction was stopped 
with addition of 1 N hydrochloric acid, 
format ionacryl amide in reaction mixture was measured 
miking use of liigh-performance liquid 
chromatography. As a result, it could recognize 
formation of acrylanide of the44 mVl in Rhodococcus 
sp. bacteria recon±)inant ATCC12674/pSJ002. 

[0018] 4) production of plasnid pSJ023 

Because region where there is not a necessity for gene 
expression remainsstill mainly, plasmid pSJ023 which 
removes unnecessary region was produced in 
thepSJ002 . pSJ002 with restriction enzyme EcoRl 
after partial hydrolysis, flirt hermore was cut off withthe 
EcoRV and after doing end smootliing treatment, witli 
linker p EcoRl (Takara Shuzo Co. Ltd. (DB 69-053- 
7063) KK) ligation wasdone, plasnid pSJ008 was 
produced. 1 hour reacting with 37 °C vis-a-vis 
pSJ002 of 10 ^including 10 times concentration 
restriction enzyme buffer 10 1 , sterile water 79.5 1 
and restriction enzyme EcoRl 0.5 1, after ethanol 
precipitation dryingjt melted in sterile water of 10 I. 
Furthermore after reacting it did phenol treatment and 
ethanol precipitation with the37 °C including Klenow 
Fragment (Takara Shuzo Co. Ltd. (DB 69-053-7063) 
KK)2 I, 10 times concentration buffer 10 1 and 
sterile water 78 1 and dried andmelted in sterile water 
10 1. It separated DNAfragn-ent of 14.6 kb due to 0. 
7 % agarose electrophoresis , cut from the gel and 
recovered 2 hours reacting including 10 times 
cor^entrationre^rictionerizyrre buffer 10 I, sterile 
water 78 1 and restriction enzyme EcoRV2 1 the 
vis-a-vis DNA fragment 10 1 which recovers, it did 
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[00 19] ffc, ^7X=KpBSK3 

, o. 7%7Jjo-xm*i;miz&i.)ftm 

1 OfgaSMRSSXtlflEiSl 0 

I . frlffiSIS E c o R V 2 I $1)Q7L 3 7 
■tfi^ilCkyfiofc. :<?)3kbEco 
EcoRI t'MLfcpUC 1 18^7^ 
S9£ft££tt) £^T4°CT*-52&j£ 
UC1 1 8^©:IASfil^ pBSK2 0 
X=KpBSK202 £MI8i#fli EcoR 

yasLisiftLfc. 


E c oRVi^J 
W I (73 p B S K 3 0 

a I . : £Wyk i S u 
°C\ZX ZftMELfct! 
R V S/t/t" 1 /i I 
y— v 3 h ( 

£i£Z>Zt\z£V p 

I ■ettJBrlt, 3 k b 


[0 0 2 0] ^7X5 KpSJ 00 8**"jPfiB«Eco 

r i * bf-7;u*y7*x*7r— tf (Siiit 

*a^tt) T?BAP«ia*t7L\ 8. 7 2kb^^0. 7% 

7 **q -xSKfliaiBic £ y #nt l . y;u* y w y a lihhx l 

o Ctli P BS K 2 0 2 S3t£>3 k b E c o R I If?* <t £ 5 -f 

StrSCtKcfcy, ^5X5 KpSJ02 3*tlFHLfc (12 
) . 


[002 1 ]5) 77X5h'pSJ 0 2 3fttPK37*X 


Iff 3) t^mzLX. 77X5KpSJO230DK^i37 
X P h^P^XATCC 1 2 6 7 4^0ff A£f7l*flBftft3. 
ft (ATCC 1 2 6 7 4/ P SJ 02 3) fttSLfc. Z7 L 
TflFllLfcP Ka«y*XM«H«JftS.*tMYK«i6 (50// 
g/ml*^-V-f v>#fj) lOmlfctSflL. 3 0°CT* 2 4 KPel 
BiJtgSLfco ^0)tS||!ft1 m I 1 00m I (1. 5%<f 

0. 1 %/\*^7 h-f — X KX + X, 
-f h y ^ A, 0. 0 5%KH 2 P0 4 s 0. 05%K 2 HPO 
4 , 0. OSo^^^v^A, 0. 0 1 %i£<fc=i/^U K 
pH 7.2, 5 v>#*) IcAD*. 3 0°CT*6 0 

BSHJMLfc. :OS(*S5 0mMU >ISH«& (p 

H 7.7) ClSSSU ^<7)-gfl£2. 

ft$D"7 h^77-f-^^TiSLf;i:C^4 0mMO7^ 

y;u7 5 Ko>^St^8«)b*Lfc. 


phenol treatment and the ethanol precipitation . Next, 
overnight it reacted with linker p EcoRI (Takara 
Shuzo Co. Ltd (DB 69-053-7063) KK) and 4 °C 
making use ofthe ligation kit (Takara Shuzo Co. Ltd. 
(DB 69-053-7063) KK). With this solution plasmid 
pSJ008 was acquired fromE. coli which neoplastic 
transformations done. 

[0019] In addition, from plasmid pBSK302 region an 
d approximately 3 kb EcoRV fragment whichinclude 
gene wliich regulator gene code is done, it separated 
dueto 0.7 % agarose electrophoresis , cut from gel and 
recovered. It did cutting with restriction enzyme, 2 
hours by reacting with the37 C C \is-a-vis pBSK302 
of 10 1, including 10 tinrs concentration restriction 
enzyme buffer 10 1 , sterile water 78 1 and 
restriction enzym: EcoRV2 I. Making use of 
pLCl i 8 and ligation kit (Takara Shuzo Co. Ltd. ( DB 
69-053-7063) KK) which cut off this 3 kb EcoRV 
fragment 1 I, withthe EcoRI it inserted to pLCl 18 
overnight by reacting with the4 C C, produced 
pBSK202. pIasmid^BSK202 after cutting off it 
separated 3 kb fragirent with restriction enzyme EcoRI 
ducto 0.7 % agarose electrophoresis , cut from gel and 
recovered. 

[0020] Next, plasmid pSJOOS with restriction enzyme 
EcoRI after partial hydrolysis,, furthermore it treatedBA 
P w-ith alkali ~? * * tough ( Takara Shuzo Co. 
Ltd. (DB 69-053-7063) KK) ; it separated 8.72 kb 
fragnrntdue to 0.7 % agarose electrophoresis , cut from 
gel and recovered, plasmid pSJ023 was produced 
overnight by reacting with 4 °C this andthe 3 kb 
EcoRI fragment of pBSK202 derivation making use 
of lieationkit (Takara Shuzo Co. Ltd. (DB 69-053- 
7063) KK),( Figure 2). 

[002 1] 5) includes plasmid pSJ023 nitrile hydratase a 
ctivity of Rhodococcus sp. bacteria transform*! host 
which 

Step 3) to similar to , it introduced to D K coca's t~ 
rhodochrous ATCC12674 of plasmid pSJ023 and 
rearranged and produced body (ATCC12674/pSJ023). 
In this way, inoculation it did Rhodococcus sp. 
bacteria recombinant which is produced in MYK 
culture medium (50 ^ml kanarnycin content) 10 ml, 
2 4 hours preculture did with 30 °C This culture 1 ml 
in addition to culture medium 100 ml (1.5 % glucose , 
0. 1 % Bacto yeast extract , 1 % sodium glutamate , 0. 
05 % KH2 PCM , 0.05 % K2 HPQl , 0.05 % 
magnesium sulfate , 0.01 % cobalt chloride , pH 7.2 
and 50 g^ml kanamycin content), 6 0 hour it 
cultured with thc30°C After microbe collection, 
suspension it did this cell mass in 50 mM phosphate 
buffer (pH 7.7), thepart of that 10 °C and lOminit 
reacted in san~e bufferwhich contains 2.5 % 
acrylonitrile. It stopped reaction with addition of IN 
hydrochloric acid, when fomntionacrylamide in 


ISTA's Convert edKokai(tm), Version 1 .2 (There n^ay be errors in the above translatioa ISTA cannot 
beheld liable for any detriment fromitsuse. WWW: http://ww.intlscicnce.com Tel: 800-430-5 72 7) 


JP 98248578A Machine Translation 


[002 2] 6) P Ka?*X«MHffl«»K**-a>fMi 


Xfl 4) t*ftgLfc77XS K p S J 0 2 3^b- h UiUt K 

=? $ — tf iae^ * *tfB«*ssi y » < c * k «*: y mffl wsaa 

^J-SftSLfc, 1 0// I £>p S J 0 2 3I=*IU 1 0{£ 
;Sg*lf3»*«ffi;"a 1 0 u l , MS* 7 8 u \ . PMUmx b 
a \ 2 u I £*n*3 7^lZT2BSfflfiJ6£l*fc. ^(Dlfc^-fy 
->3^7h (SJIifittaSa) £ffl^T4 c CT— Bj&EJS* 
III I-2) H«*HBJM1 0 9(Da>bfT>h 
■fe;u£ft»U zo>&&36i£ i o u i in*, o c cr-3 0Mi 

Lfc. T<7M£, 4 2tt'3 0»Ht - h V3 7^S4i0tt' 
2#M»aJ8L SOCigife^O. 8ml^a^3 7°CI:t60^ 
MSsSiSSLfc,, 2 0 0 u I 1*0*-*-7-f 10 0^ 

g/m I #^<7) L Bl^^i^Cy?, 3 7 °CT*iBg L*:. »3£ 
t8%±(=£E»Lfc^HK»»3a--f=o^rxa I -3) m% 


[0 0 2 3] 


[0 0 2 4] 
HEMS] 

gE*"10:S£ : 2 4 4 
: 7 5 / g£ 

K9J0)flH: 

£$h& : Ph*3 7iJX xUXP^yx (Rhodococcus eryth 
ropol is) 

ft£ : SK92-B1 

EM : 


reaction rrixture was measured making use of high- 
performance liquid chromatography it couldrecognize 
formation of acrylamide of 40 mM 

[0022] 6) production of expression vector for Rhodo 
coccus sp. bacteria 

Common expression vector was produced step 4) by r 
cmoving region which includesthe nitrile hydratase 
gene fromplasmid pSJ023 which is produced with . 
2 hours it reacted with 37 °C vis-a-vis pSJ023 of 1 0 

I, including 10 times concentration restriction 
enzyme buffer 10 l . sterile water 7S land 
restriction enzyme XbaI2 I. overnight it reacted with 
4 °C after that miking use oft he ligation kit (Takara 
Shuzo Co. Ltd. (DB 69-053-7063) KK). Next, step 
I - 2) it produced conpetent cell of similar E. coli 
JMI09, the 1 0 l added this reaction mixture, 3 0 mm 
left with 0 °C after that, 30 second Ixrat shock was 
given with 42 °C and with theO °C after 2 min 
cooling. SOC culture medium60-mnute shaking 
culture was done with 0.8 mladding 37 °C . This each 
200 ! i n LB agar cul ture medium of kanamyci n 1 00 

g/ml content it cultured with thespread and 37 °C 
step 1 - 3 ) i t lranufactured si mi 1 ar pi asmi d concemi ng 
thetransformed host colony which is grown on agar 
culture medium In this way, plasmid which is 
acquired pRYOl it designated, madethe Rhodococcus 
sp. expression vector. 

[0023] 

[Effects of the Invention] Exogenote is installed in expr 
ession vector for Rhodococcus sp. bacteria and 
revealing theexogenote is made constitute possible by 
coexisting inside Rhodococcus sp. cell mass. 

[0024] 

< sequence table > 
Sequence Number : 1 
Length of sequence : 244 
Form of sequence : Amino acid 
Topology : Straight chain 
Kind of sequence : Protein 
Origin 

Organism nan^ : Rhodococcus erythropolis (Rhodoco 
ecus erythopolis) 

Strain name: SK92-B1 

Arrangement : 
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15 


30 


45 


60 


75 


90 


105 


120 


135 


150 


165 


180 


195 


210 


225 


240 


MetA laGlyAI aAspVa I H i sA I aG I nG I yG I yThr AsnAr gAr g 


AlaArgl I eLeuVa I Va I AspAspG I uLysH i sVa I ArgThrMet 


Va IThrTrpGI nLeuG I uSerGl uAsnPheAspVa I Va I A I aA ! a 


AlaAspGlyAspAlaAlaLeuArgGlnValThrGluSerAlaPro 


AspLeuMetValLeuAspLeuSerLeuProGlyLysGI yGlyLeu 


G I uVa I LeuA 1 aThr Va ! Ar gAr gThr AspA I aLe'jPr o 1 1 eVa I 


ValLeuThrAlaArgArgAspGluThrGluArgl leValAlaLeu 


AspLeuGlyAlaAspAspTyrVal I leLysProPheSerfroArg 


GluLeuAlaAlaArgi I sArgAI aVa I LeuArgArgThrThrAI a 


G I uPr oProH i $G I uA I aA I aVa I G I nArgPheG I yAspLeuG I 


1 1 eAspThr A I aA I aAr gG I uVa I Ar gLeuH isGly 1 1 eProLeu 


GluPheThrThrLysGluPheAspLeuLeuAlaTyrMetAlaAla 


SerProMetG I nVa I PheSer Ar gAr gArgLeuLeuLeuG I uVa I 


TrpArgSerSerProAspTrpGlnGlnAspAlaThrValThrGlu 


H i sVa I H i sArg 1 1 eAr gArgLys 1 1 eG I uG I uAspProThrLys 


ProThr 1 1 eLeuG I nThrVa I Ar gG I yA! aG I yTyr Ar gPheAsp 


GlyGluArgAla 


244 

[00 2 5] B9I#4 : 2 
SB*'Jtf)fi£ : 5 3 4 


Met Ala Gly Ala Asp ValHis Ala Gin Gly Gly Thr 
Asn ArgArg 15 

Ala Arg He LeuVal Val Asp Asp Glu LysHisVal Arg 
Thr Met 30 

Val "Thr Tip Gin Leu Glu Ser GluA sn Phe Asp Val 
Val Ala Ala 45 

Ala .Asp Gly Asp Ala Ala LcuArg Gin Val Thr Glu 
Ser Ala Pro 60 

Asp LcuMctValLeu Asp Leu Ser Leu Pro Gly Lys 
Gly Gly Leu 75 

Glu Val Leu .Ala Thr ValAreAre Tin* Asp Ala Leu P 
roIleVal 90 

Val Leu Thr Ala ArgArg Asp Glu Ihr GluA rg lie V 
al Ala Leu 105 

Asp Leu Gly Ala Asp Asp TyrVal lie Lys Pro Phe 
Ser Pro Arg 120 

Glu Leu Ala Ala Arg He Arg Ala ValLeuArgArg Th 
r Thr Ala 135 

Glu Pro Pro His GluA la Ala Val Gin Arg Phe Gly 
Asp Leu Glu 150 

lie Asp Thr Ala Ala Arg Glu ValArgLeuHis Gly He 
Pro Leu 165 

Glu Phe Thr Thr Lys Glu Phe Asp LeuLeu Ala Tyr 
Met Ala Ala 180 

Ser Pro Met Gin Val Phe Ser ArgArgArgLeuLeuLe 
u Glu Val 195 

Tr pA rg Ser Ser Pro Asp Tip Gin Gin Asp Ala Thr 
Val Thr Glu 210 

HisValHisArg He ArgArgLys lie Glu GluA sp Pro 
Thr Lys 225 

Pro Thr He Leu Gin Thr Val Arg Gly Ala Gly TyrAr 
g Phe Asp 240 


GlyGluArgAla 

[0025] Sequence Number : 2 
Length of sequence : 534 
Form of sequence : Amino acid 
Topology : Straight chain 


244 
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Kind of sequence : Protein 
Origin 


4*5* : p Ka xijxptK'JA (Rhodococcus eryth Organism name : Rhodococciiserythropolis(Rhodoco 

ropolis) ecus erythopolis) 

ft* : SK92-B1 

MetMetThrAspThrLeuProSsrSerSerArgTrpThrLeuGlu 


I5 


30 


45 


60 


75 


90 


105 


120 


135 


150 


165 


180 


195 


210 


225 


240 


255 


G I yProH i sLeuG I nProleuG I nG I yG I uA I aLeuA I aAspLeu 
HisAlaArgThrLeuGluMetl leThrSerGI yA-gGluLeuHi s 
G I uThrLeuG I uVa I Va ! A I aAr gG I y 1 1 eG I uG : jLeuHetPr o 
G lyLysArgCysAi a 1 1 eLeuLeuLeuAspAsnThrG I yProVa ! 
LeuArgCysGlyAlaAlaProThrMetSerAlaProTrpArgArg 
Tr p 1 1 eAspSerLeuVa I ProG I yPr oMetSer G I yG I yCysG I y 
Thr A I aVa I H i sLeuG I yG I uPr oVa 1 1 leSerTyrAspVa I Al a 
AspAspPr oLysPheArgG i yPr oPheArgA I aA i aA I aLeuH i s 
GluGly I leArgAlaCysTrpSerThrProVa I ThrSerGlyAsp 
G I yThr 1 1 eLeuG I yThr PheA I a 1 1 eTy r G I ySer Va I ProA i a 
PheProA I aG I nG I nAspVa lAlaLeuVa I Thr G I nCysThr Asp 
LeuThrAlaAlaVal I leThrThrHisLysLeuHisGlnAspLeu 
SerMetSerG I uG I uArgPheAr gArgThrPheAspSerAsnVa I 
Va I G I yMetA I aLeuLeuAspG I uSerG I ySerSer 1 1 eArgVa I 
AsnAspThrLeuCysAlaLeuThrAlaAlaProProArgArgLeu 
LeuG I yH i sProMetG I nG I u 1 1 eLeuThr A I aAspSer Ar gG I u 


Strain naive: SK92-B1 

Arrangement : 

MetMet Thr Asp Tlir Leu Pro Ser Ser Ser ArgTrp T 
hrLeuGlu 15 

Gly Pro HisLcu Gin Pro Leu Gin Gly GluA laLcu 
Ala Asp Leu 30 

His Ala Arg Tlir Leu Glu Met I le Tlir Scr Gly Arg 
Glu LeuHis 45 

Glu Thr Leu Glu ValVal Ala Arg Gly He Glu Glu L 
cuMet Pro 60 

Glv LvsAruCys Ala lie LeuLeuLcu Asp Asn Thr G 
ly Pro Val" 75~ 

LeuArgCys Gly Ala Ala Pro Thr Met Ser Ala Pro T 
r p A rgArg 90 

Tr pi le Asp Ser LeuVal Pro Gly Pro Met Ser Gly G 
lyCysGly 105 

Thr Ala ValHisLeu Gly Glu Pro Val lie Ser Tyr As 
pValAla 120 

Asp Asp Pro Lys Phe Arg Gly Pro Phe Are Ala Al 
a Ala LeuHis 135 

Glu Gly lie Arg Ala CysTrp Ser Thr Pro Val Thr Se 
r Gly Asp 150 

Gly Tlir He Leu Gly Thr Phe Ala lie Tyr Gly Ser Va 
1 Pro Ala 165 

Phe Pro Ala Gin Gin Asp Val Ala LeuVal Thr Gin 
CysThr Asp 180 

Leu Thr Ala Ala Val He Thr Thr HisLysLeuHis Gin 
Asp Leu 195 

Ser Met Ser Glu GluA rg Phe ArgArg Thr Phe Asp 
Ser Asn Val 210 

Val Gly Met Ala LeuLeu Asp Glu Ser Gly Ser Ser I 
leArgVal 225 

Asn Asp Thr LeuCys Ala Leu Thr Ala Ala. Pro Pro 
ArgArgLeu 240 

Leu Gly His Pro Met Gin Glu He Leu Thr Ala Asp 
Scr Arg Glu 255 
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270 


285 


300 


315 


330 


345 


360 


375 


390 


405 


420 


435 


450 


465 


480 


495 


510 


525 


ProPheA I aAsnG I nLeuSerSer 1 1 eArgG I uG I yLeuThr Asp 


G I yG I yG I nLeuAspG lyArgl I eG I nThr ThrG I yG J yArgTr p 


1 1 eProVa i H i sLeuSer 1 1 eSerG I yMetTr pThr ThrG I uArg 


G I uPheMetG I yPheSer Va I H i sVa I LeuAsp 1 1 eSerG I uArg 


Leu A I aA I aG I uArgA I aArgG I uG I uG I nLeuG I uAlaGI uVa I 


AlaArgHisThrAlaGluGluAlaSerArgAlaLysSerThrPhe 


LeuSer G I yMetThrH i sG I uVa I G i nThrPr oMstAI aVa 1 1 1 3 


Va I G I yFheSer G I uLeuLeuG I uThrLeuAspLeuAsgG I uG I u 


ArgArgGlnCysAlaTyrArgLysl leGlyGluAlaAlaLysHi s 


Va 1 1 leSerLeuValAspAspValLeuAspl leAlaLysl I eG! u 


AlaGlyAlal leThrLeuGI nAspGI uAsp 1 1 eAspLeuSerGJ u 


G I uVa I A I aThr 1 1 eVa I G I uMetLeuG tuProl leA! aAr gAsp 


ArgAspArgAspValCysLeuArgTyrValProProGlnThrPro 


Va I H i sVa I CysSerAspArgArgArgVa lArgGI uVa I LeuLeu 


Asn 1 1 eVa I Ser AsnG I y 1 1 eLysTyr AsnArgLeuG I yG I yVa I 


ValAspProProThrGlySerGlyAlaAlaArgProArgGlnThr 


ArgAlaProAspTyrProAlaThrProThrThrAsnSerSerSer 


ProSerThrG I yTrpG I uSerArgProArgG I yCysLysG I yArg 


G I ySer Va I LeuArgSerProAl aArg 


534 

[0 0 2 6] &tm j % : 3 


Pro Phe Aia Asn Gin Leu Ser Ser He Arg Glu Gly 
LeuThr Asp 270 

Gly Gly Gin Leu Asp Gly Are He Gin Thr Thr Gly 
GlyArgTrp 285 

He Pro ValHisLcu Ser lie Ser Gly MetTrp Tin- Tlir G 
luArg 300 

Glu Phe Met Gly Phe Ser ValHisValLeu Asp He Se 
rGluArg 315 

Leu Ala Aia GluA rg Ala Arg Glu Glu Gin Leu Gl 
uAlaGluVal 330 

Ala ArgHis Tlir Ala Glu GluA la Ser Arg Ala Lys S 
crTlirPhc 345 

Leu Ser Gly Met Thr Mis Glu Val Gin Tin' Pro Met 
Ala Val 11c 360 

Val Gly Phe Ser Glu LeuLeu Glu Thr Leu Asp Leu 
Asp Giu Glu 375 

ArgArg Gin Cys Ala TyrArgLys He Gly GluA la A 
la LysHis 390 

Val He Ser LeuVal Asp Asp ValLeu Asp He Ala Ly 
s He Glu 405 

Ala Gly Ala He Thr Leu Gin Asp GluA s pi le Asp 
Leu Ser Glu 420 

Glu Val Ala Thr lie Val Glu MetLeu Giu Pro lie Al 
a Arg Asp 435 

Arg Asp Arg Asp ValCysLeuArgTyrVal Pro Pro G 
In Thr Pro 450 

ValHisValCys Ser Asp ArgArgArgValArg Glu Val 
LeuLeu 465 

Asn lie Val Ser Asn Gly He LysTyr Asn ArgLeu Gl 
y Gly Val 480 

Val Asp Pro Pro Thr Gly Ser Gly Ala Ala Arg Pro 
Arg Gin Thr 495 

Arg Ala Pro Asp Tyr Pro Ala Thr Pro Thr Thr Asn 
Ser Ser Ser 510 

Pro Ser Tlir Gly Trp Glu Ser Arg Pro Arg Gly Cys 
Lys Gly Arg 525 

Gly Ser ValLeuArg Ser Pro Ala Arg 5 


34 

[0026] Sequence Nurnber : 3 
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JP 98248578A Machine Translation 
&W<D3:£ : 7 3 5 

mo& : 

£tt45 : x'JXDtK'JX (Rhcdococcus eryth 

ropol is) 


SK92- 

R9I : 


B 1 


ATG GCC GGA GGG GAC GTC CAC GCC CAG GGT GGG ACG AAT CGA 
CGT 45 

GCA CGC ATG GTC GTC GTC GAC GAC GAA AAA CAC GTG CGC ACG 
ATG 90 

GTG ACG TGG CAA CTC GAA TCG GAG AAT TTC GAT GTT GTC GCT 
GCG 1 35 

GCA GAC GGA GAT GCG GCA CTG CGT CAG GTC ACT GAG AGC GCA 
CCC 1 80 

GAT TTG ATG GTG CTC GAT CTG TCG CTC CCG GGG AAA GGT GGG 
TTG 225 

GAA GTG CTC GCT ACG GTC CGC AGA ACC GAT GCA CTG CCT ATC 
GTC 270 

GTG CTC ACA GCA CGC CGC GAT GAA ACC GAA CGG ATC GTC GCG 
CTG 315 

GAT CTC GGC GCC GAT GAC TAC GTC ATC AAA CCG TTC TCC CCG 
CGG 360 

GAA TTG GCC GCC CGT ATC CGG GCA GTG CTT CGT CGA ACC ACA 
GCT 405 

GAA CCC CCA CAC GAG GCG GCG GTT CAG CGA TTC GGT GAC CTA 
GAG 450 

ATC GAC ACC GCT GCG CGC GAG GTT CGG CTC CAC GGG ATA CCG 
CTC 495 

GAG TTC ACC ACC AAG GAG TTC GAT CTG CTG GCC TAT ATG GCC 
GCA 540 

TCA CCG ATG CAG GTC TTC AGC CGA CGC AGA TTG TTG CTC GAG 
GTG 585 

TGG CGA TCG TCG CCC GAC TGG CAG CAG GAC GCC ACC GTG ACC 
GAG 630 

CAC GTG CAC CGC ATT CGC CGC AAG ATC GAA GAA GAT CCC ACC 
AAA 675 


Length of sequence : 735 
Form of sequence : Nucleic acid 
Number of strands : Double strand 
Topology: Straight chain 
Origin 

OrganismiTairc : Rliodococcusei->iluopolis(Rliodoco 
ecus crythopolis) 

Strain rarte : SK92 - Bl 

Arrangement : 

ATG GCC GGA GCG GAC GT C CAC GCC CAG G 
GT GGC ACG AAT CGA C GT 45 

GCA CGC ATC CTC GTC GTC GAC GAC GAA 
AA ACA C GT G CGC ACG ATG 90 

GT G AC GT GG CAA CT C GAA TCG GAG AAT TT 
C GAT GT T GT CGCT GCG 1 35 

GCA GAC GGA GAT GCG GCA CTG CGT CAG 
GTC ACT GAG AGC GCA CCC 130 

GATTTGATG GTG CT C G A TCT GT CGCT C C 
CG GGG AAA GGT GGGTTG 225 

GAA GTG CT CGCT ACG GT C CGC AGA ACC 
GAT GCA CrGCCT ATC GTC 270 

GTG CTC ACA GCA CGC CGC GA TGA A ACC 
GAA CGG ATC GTCGCGCTG 31 5 

G A TCT C GGC GCC GA TGA CT AC GT C ATC A 
AA CC GT TCT CC CCG CGG 360 

GAA TTG GCC GCC CGTATC CGG GCA GTG C 
TTCGT CGAACC ACA GCT 405 

GAA CCC CCACACGAGGCGGCG GT T CAG C 
G A TTC G GT GAC CTA GAG 450 

ATC G ACA C CGCT GCG CGC GAG GTT CGG C 
T C CAC GGG ATA C CGCT C 495 

GA GT TC ACC ACC AAG GA GT TC GA TCT G CT 
G GC CT AT ATG GCC GCA 540 

TCA CCG ATG CAG GT CT TC AGC CGA CGC AG 
A TT GT TG CTC GAG GTG 585 

TGG CG A TC GT CG CCC G A CT GG C AG C AG G A 
C GCC ACC GT G ACC GAG 630 

CAC GT G CAC CGC ATT CGC CGC AAG ATC G A 
A GAA GAT CCC ACC AAA 675 
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CCG ACG ATC CTG CAG ACA GTG CGG GGA GCC GGT TAG CGT TTC 
GAC 720 

GGA GAG CGT GCA TGA 
735 

[00 2 7] gE?'l§^ : 4 
BE?»J<Z>££ : 1 6 0 5 

iSS 

: □ K37*^ x'JXQ^UX (Rhodococcus eryth 
ropol is) 

: S K 9 2 - B 1 

KM : 

ATG ATG ACC GAC ACA CTG CCC TCC TCG TCC CGT TGG ACC CTT 
GAA 45 

GGC CCG CAT CTC CAG CCG CTG CAG GGT GAG GCC CTG GCG GAT 
CTC 90 

CAC GCC CGT ACG CTC GAG ATG ATC ACT TCC GGG AGA GAA TTG 
CAC 135 

GAG ACA CTC GAG GTG GTC GCC CGC GGC ATC GAG GAA CTG ATG 
CCG 180 

GGC AAA CGT TGC GCA ATT CTG TTG CTC GAC AAC ACC GGA CCG 
GTA 225 

TTG CGC TGC GGC GCG GCC CCA ACA ATG AGC GCG CCG TGG CGC 
CGG 270 

TGG ATC GAC AGC CTC GTC CCT GGT CCG ATG TCG GGT GGC TGC 
GGC 315 

ACA GCG GTT CAC CTC GGC GAG CCG GTT ATT TCC TAT GAC GTG 
GCC 360 

GAT GAC CCG AAA TTC CGC GGC CCC TTC CGC GCC GCA GCC CTC 
CAC 405 

GAG GGC ATA CGT GCC TGC TGG TCC ACC CCC GTC ACA AGC GGA 
GAC 450 

GGC ACG ATC CTC GGC ACT TTC GCG ATC TAC GGA TCC GTG CCG 
GCG 495 

TTC CCC GCA CAA CAG GAC GTT GCC CTG GTC ACC CAA TGC ACC 
GAC 540 


CCG ACG ATC CTG CAG ACA GTGCGGGGA 
GCC G GT TAC C GT TTC GAC 720 

GGA GAG C GT GCA TGA 
735 

[0027] Sequence Nunter : 4 
Length of sequence : 1605 
Form of sequence : Nucleic acid 
Number of strands : Double strand 
Topology : Straight chain 
Origin 

Organian name : Rliodococcasenthropolis(Rhodoco 
ecus crythopolis) 

Strain nam: SK92-B1 

Arrangement : 

A TGA TGA CCG ACA CA CT G CC CTC CTCGT 
CCCGT TGG ACC CT TGA A 45 

GGC CCG CA TCI C CAG C CGCT G CAG G GT G 
AG GCC CTG GCG GATCTC 90 

CAC GCC C GTA CGCT C GAG A TGA TC A CT T 
CC GGG AGA GAA TTG CAC 135 

GAG ACA CTC GAG GTG GTCGCC CGC GGC 
ATC GAG GAA CT G ATG CCG 180 

GGC AAA CGT TGC GCA AT TCT GT TG CTCG 
ACA ACA CC GGA CCG GTA 225 

TTG CGCT GC GGC GCG GCC CCA ACA A TGA 
GC GCG CC GT GG CGC CGG 270 

TGG ATC G ACA GC CTC GTC CCT GGT CCG 
AT GT CG G GT GGCTGCGGC 31 5 

ACA GCG GTT CAC CT C GGC GAG CCG GTT 
ATTTCCTATGAC GTGGCC 360 

G A TGA C CCG AAA TTC CGC GGC CC CT TC CG 
C GCC GCA GCC CTCCAC 405 

GAG GGC ATA C GT GC CT G CT G GT CC ACC C 
CC GTC ACA AGCGGA GAC 450 

GGC ACG ATC CTCGGC ACT TTC GCG A TCT 
AC GGA TCC GTG CCG GCG 495 

TTC CCC GC ACA ACA G GAC GTTGCC CTG 
GTC ACC CAA TGC ACC GAC 540 
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CTG ACC GCT 6CC GTC ATC ACC ACC CAC AAA CTT CAT CAA GAT 
CTG 585 

AGC ATG AGC GAG GAG CGG TTC CGA CGC ACC TTC GAT TCC AAT 
GTC 630 

GTC GGC ATG GCA CTT CTC GAC GAA TCC GGC TCC AGC ATC CGC 
GTC 675 

AAC GAC ACC CTG TGC GCG TTG ACC GCA GCT CCG CCA CGG CGC 
CTC 720 

CTC GGC CAC CCC ATG CAG GAG ATA CTC ACC GCC GAC TCC CGG 
GAA 765 

CCG TTC GCC AAT CAG TTG TCC TCC ATC CGT GAG GGA TTG ACC 
GAC 810 

GGC GGA CAG CTC GAC GGA CGA ATC CAA ACC ACC GGA GGT CGG 
TGG 855 

ATT CCG GTG CAC CTG TCC ATC AGC GGT ATG TGG ACC ACG GAG 
CGG 900 

GAG TTC ATG GGA TTC AGC GTC CAT GTC CTG GAC ATC TCC GAG 
CGC 945 

CTG GCC GCC GAA CGC GCC CGC GAG GAA CAA CTC GAG GCC GAG 
GTT 990 

GCC CGC CAT ACC GCG GAG GAA GCC AGT CGC GCC AAG TCC ACG 
TTC 1035 

CTG TCC GGC ATG ACG CAC GAG GTC CAA ACG CCC ATG GCC GTT 
ATC 1080 

GTC GGA TTC AGT GAG CTA CTC GAG ACG CTG GAC CTG GAT GAA 
GAA 1125 

CGT CGT CAG TGC GCC TAC CGC AAG ATC GGC GAA GCC GCG AAA 
CAC 1170 

GTG ATC TCC CTG GTC GAC GAC GTT CTC GAT ATA GCC AAG ATC 
GAA 1215 

GCC GGC GCT ATC ACT CTG CAG GAC GAA GAC ATC GAC CTG TCC 
GAA 1260 

GAA GTT GCC ACC ATC GTG GAG ATG CTC GAG CCC ATC GCC CGT 
GAC 1305 

CGT GAC CGT GAC GTC TGC CTG CGG TAC GTC CCG CCG CAG ACA 
CCG 1350 

GTG CAC GTG TGC TCG GAC CGG CGG CGG GTG CGG GAA GTG CTG 
CTC 1395 

AAC ATC GTC TCC AAC GGG ATC AAG TAC AAT CGG CTC GGT GGT 
GTC 1440 


CTG ACCGCT GCC GTC ATC ACC ACCC ACA 
AA CT T CAT CAA GA TCT G 585 

AGC A TGA GC GAG GAG CGGTTC CGA CGC AC 
CT TC GAT TCC AAT GT C 630 

GTC GGC ATG GCA CT TCT C GAC GAA TCC GG 
CTCC AGC ATCCGC GTC 675 

AACGACA CC CT GT GC GC GT TGA CC GCA G 
CT CCGCCACGGCGC CTC 720 

Cr C GGC CAC CCC ATG CAG GAG A TACT C AC 
C GCC GA CT CC CGG GAA 765 

CC GT TC GCC .AAT C A GT T GT C CT CC ATC C 
GT GAG GGA T TGA CC GAC S 1 0 

GGC GG ACA G CT C GAC GGA CGA ATC CAA A 
CC ACC GGA G GT CG GT GG 855 

ATT CCG GT G CAC CT GT CC ATC AGC G GTA 
T GT GG ACC .ACG GAG CGG 900 

GA GT TC ATG GGA TTC AGC GT C CAT GTC C 
TGG ACA TCT CC GAG CGC 945 

CT G GCC GCC GAA CGC GCC CGC GAG GA ACA 
A CT C GAG GCC GAG GTT 990 

GCC CGC CAT ACC GCG GAG GAA GCC AGT C 
GC GCC AA GT CC AC GT TC 103 5 

CT GT CC GGC A TGA CG CAC GAG GT C CAA A 
CG CCC ATG GCC GT T ATC 1 080 

GT C GGA TTC A GT GAG CTA CT C GAG A CG 
CTG GAC CT GGA TGA A GAA 1125 

CGT CGT CA GT GC GC CT AC CGC AAG ATC 
GGC GAA GCC GCG AA ACA C 1170 

GTG ATCTCC CTG GT C GAC GAC GTTCTC 
GAT ATA GCC AAG ATC GAA 1215 

GCCGGCGCT ATCACT CT G CAG G AC GAA G 
ACA TC GAC CTGTCCGAA 1260 

GAA GT T GCC ACC ATC GT G GAG ATG CTCG 
AG CCC ATC GCC C GT GAC 1305 

CGT GAC CGT GAC GTCTGC CTGCGGTAC 
GTC CCG CCG CAG ACA CCG 1350 

GTG CAC GTGT G CT CG GAC CGG CGG CGG G 
TGCGGGAA GTG CTG CTC 1395 

A ACA TC GT CT CC AAC GGG ATC AA GTA C A 
AT CGG CTC GGT GGTGTC 1440 
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GTC GAC CCC CCA ACA GGA TCA GGG GCT GCT CGT CCG CGT CAG GTCGACCCCCCA ACA GGATCAGGGGCT 

ACG 1485 GCT CGT CCGCGT CAGACG 1485 

AGG GCC CCG GAC TAC CCA GCG ACG CCG ACG ACG AAC TCT TCG AGG GCC CCG GA CT AC CCA GCG ACG CCG AC 

AGC 1530 GACGAACTCT TCGAGC 1530 

GCT TCA ACC GGC TGG GAG TCG AGG CCA CGG GGG TGC AAG GGT CCT TCA ACC GG CT GG GA GT CG AGG CC A C 


CGG 1575 

GGC TCG GTC TTG CGC TCT CCC GCG CGC TGA 
1605 

[00 2 8] 


GG GG GT GC AAG G GT CGG 1575 

GG CT CG GT CT TG CGCTCT CCC GCG CCCI 
GA 1605 

[0028] 


im i ] asi&*.{* P s j o o 2 cofF^D 

[•12] Ig^pS J 0 2 3(F)??mm 
[13] 


Kpci 
Xb 


EcoRi 
reguLattxy 


gene 1 
SK92-B1 


pRYOl 

9.72 Kb 


[Brief Explanation of tlx: Drawings)] 

[Figure 1] Work graph nuking of rccont>inant pSJ002 

[Figure 2] Work graph nuking of recombinant pSJ023 

[Figure 3] Restriction enzyme imp of expression vector 
pRYOl 

[Figure 3] 
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